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DETAILED ACTION 

Applicant's amendment of claims 40, 45-47 and 60 and the addition of claims 61- 
72, in the paper of 2/23/2007, are acknowledged. Claims 29, 37, 40-48, 59 and 61-72 
are still at issue and are present for examination. 

Applicants' arguments filed on 2/23/2007, have been fully considered and are 
deemed to be persuasive to overcome some of the rejections previously applied. 
Rejections and/or objections not reiterated from previous office actions are hereby 
withdrawn. 



Claim Objections 

Claim 62, 64 and 66 are objected to because of the following informalities: Claim 
62 recites "wherein the lysine 2,3-aminomutase has SEQ ID NO: 4". It is suggested that 
this be amended to "wherein the lysine 2,3-aminomutase has the amino acid 
sequence of SEQ ID NO: 4". 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 40, 41 , 45-48, 59-61 , 33, 65, 71 and 72 are rejected under 35 U.S.C. 112, 
second paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 
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Claims 40, 41 , 46-48, 59 and 60 are indefinite in that it is unclear as to what is 
encompassed by the referred to "conservative amino acid variant of SEQ ID NO: 4". 
This rejection is discussed in the previous office action. 

The rejection was previously stated as it applied to previous claims 40, 41 , 46-48, 
59 and 60. In response to this rejection applicants have amended claims 40 and 45-47 
and traverse the rejection as it applies to the newly amended claims. 

Applicants traverse this rejection on the basis that applicant's specification at 
page 7, lines 9-29 discuss at length the meaning of "conservative amino acid variant". 
Applicants submit that consistent with the meaning known in the art, the phrase is 
described in general terms (e.g., "an alkyl amino acid ...for an alkyl amino acid, etc.). 
Applicants further submit that additionally applicants have amended the claims to recite 
"one or more conservative amino acid substitutions to about 72% sequence identity to 
SEQ ID NO: 4", allowing the skilled artisan to determine exactly how many and what 
type of variants are permitted. 

Applicant's amendment and traversal is acknowledged and has been carefully 
considered, however, is not found persuasive on the following basis. It remains that 
applicants claims continue to be drawn to those methods of producing L-b-lysine 
comprising the use of a lysine 2,3-aminomutase having an amino acid sequence of a 
"conservative amino acid variant of SEQ ID NO: 4" and while applicants appear to have 
limited the extent of conservative amino acid substitutions of SEQ ID NO: 4 that are 
allowed (i.e. 72%), it remains that the term "conservative amino acid variant" remains 
unclear. While applicants have presented various groups of changes that applicants 
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might consider "conservative" (i.e. alkyl, aromatic, sulfur containing, hydroxyl-containing, 
acidic, basic, etc.) it remains what others if any might be also considered to be 
encompassed with in the scope of "conservative". Further, such a term varies 
depending upon the person making such a determination. Thus it continues that the 
claims are indefinite in that it is unclear what specific amino acid substitutions are 
encompassed by the term "conservative amino acid variant". 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 40, 41 , 45-48, 59, 60, 61 , 63, 65 and 67-72 are rejected under 35 
U.S.C. 112, first paragraphias containing subject matter which was not described in the 
specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed 
inventionA 

The rejection was previously stated as it applied to previous claims 40, 41 , 46-48, 
59 and 60. In response to this rejection applicants have amended claims 40, 45-47 and 
added claims 61-72 and traverse the rejection as it applies to the newly amended 
claims. 

Applicants traverse this rejection on the basis that applicants submit that in view 
of the description in the application of conservative amino acid substitutions and the 
eight disclosed sequences of lysine 2,3-aminomutases, the person of ordinary skill in 
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the art would recognize the inventors as being in possession of the claimed invention. 
Applicants submit that claims 40, 46 and 47 do not recite all variants of SEQ ID NO: 4; 
but include only those conservative amino acid variants having one or more amino acid 
substitutions to about 72% sequence identity to SEQ ID NO: 4 and as noted the 
meaning of "conservative amino acid variant" will be clear to the skilled artisan. 

Applicants further submit that the eight widely divergent sequences of lysine 2,3- 
aminomutases disclosed in the specification offer the skilled artisan a wealth of 
information on amino acid substitutions which are tolerated by the enzyme, as SEQ ID 
NO: 4 shares only 31% sequence homology with lysine 2,3-aminomutase from 
Clostridia. 

Applicant's amendment of the claims and complete argument is acknowledged, 
and has been carefully considered, however continues to be found nonpersuasive for 
the reasons previously made of record and for those repeated herein. 

As pointed out by applicants, applicants disclose eight different lysine 2,3- 
aminomutases from different species, however, it is noted that none of these species 
appear to be encompassed by the claimed sub-genus of those conservative variants 
having one or more conservative amino acid substitutions to about 72% sequence 
identity to £. coli lysine 2,3-aminomutases of SEQ ID NO: 4. Applicants have noted that 
the claimed lysine 2,3-aminomutases of SEQ ID NO: 4 has only 31% sequence 
homology to the clostridial lysine 2,3-aminomutase, thus even the reference clostridial 
lysine 2,3-aminomutase is not encompassed by the claimed sub-genus. Given the 
widely divergent nature of the disclosed lysine 2,3-aminomutases, applicants have not 
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adequately described those conservative variants (See also above 112 second 
paragraph rejection) having one or more amino acid substitutions to about 72% 
sequence identity to SEQ ID NO: 4. 

The specification, continues to only provide the representative species of 
methods of use of SEQ ID NO: 4, encompassed by these claims (See above 
discussion). There is no disclosure of any particular structure to function/activity 
relationship in the single disclosed species. The specification also fails to describe 
additional representative species of these conservative variants by any identifying 
structural characteristics or properties, for which no predictability of function is apparent. 
Given this lack of additional representative species as encompassed by the claims, 
Applicants have failed to sufficiently describe the claimed invention, in such full, clear, 
concise, and exact terms that a skilled artisan would recognize Applicants were in 
possession of the claimed invention. It is further noted that claims 61, 63, 65, 69 and 72 
which each require that the "conservative amino acid variant of SEQ ID NO: 4 has one 
amino acid substitution" are interpreted as "conservative amino acid variant of SEQ ID 
NO: 4 comprises one amino acid substitution" and thus are not interpreted as further 
limiting the "conservative variant of SEQ ID NO: 4 from which they depend. 

Claims 40, 41 , 45-48, 59 and 60-72 are rejected under 35 U.S.C. 112, first 
paragraph, as containing subject matter which was not described in the specification in 
such a way as to reasonably convey to one skilled in the relevant art that the 
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inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

The newly added recitation in claims 40, 41 , 45-48, 59 -66 and 71 which recites 
"having one or more conservative amino acid substitutions to about 72% sequence 
identity to SEQ ID NO: 4" is not supported by applicants specification at the time of filing 
and is thus considered new matter. Applicant's discussion of support for the above 
amendment on page 11 of the response dated 2/23/2007, is acknowledged. Applicants 
reference to page 17, lines 14-23 of applicants specification as disclosing that the eight 
disclosed sequences have up to about 72% sequence identity with the clostridial 
enzyme and the fact that SEQ ID NO: 4 itself (the currently claimed amino acid 
sequence) has only about 31% (sequence identity) is also acknowledged and not found 
persuasive in supporting applicants claim to the sub-genus of methods of use of those 
lysine 2,3-aminomutases "having one or more conservative amino acid substitutions to 
about 72% sequence identity to SEQ ID NO: 4". 

Applicant is referred to the revised guidelines concerning compliance with the 
written description requirement of U.S.C. 112, first paragraph, published in the Official 
Gazette and also available at www.uspto.gov. 

Claims 40, 41 , 45-48, 59, 60, 61 , 63, 65 and 67-72, are rejected under 35 
U.S.C. 1 12, first paragraph, because the specification, while being enabling for a 
method of producing L-p-lysine comprising the use of the lysine 2,3-aminomutase 
having an amino acid sequence of SEQ ID NO: 4, does not reasonably provide 



Application/Control Number: 09/847,010 Page 8 

Art Unit: 1652 

enablement for any method of producing L-p-lysine comprising the use of any lysine 
2,3-aminomutase having an amino acid sequence having one or more conservative 
amino acid substitutions to about 72% sequence identity to SEQ ID NO: 4. The 
specification does not enable any person skilled in the art to which it pertains, or with 
which it is most nearly connected, to make and use the invention commensurate in 
scope with these claims. 

The rejection was previously stated as it applied to previous claims 40, 41 , 46-48, 
59 and 60. In response to this rejection applicants have amended claims 40, 45-47 and 
added claims 61-72 and traverse the rejection as it applies to the newly amended 
claims. 

Applicants traverse this rejection on the basis that as discussed above applicants 
specification have provided copious guidance with respect to the nature of conservative 
amino acid substitutions and the tolerance of various position in the amino acid 
sequence of SEQ ID NO: 4 for such substitutions. 

As above, applicants submit that the 31% homology of SEQ ID NO: 4 with the 
lysine 2,3-aminomutase from Clostridia demonstrates the extreme tolerance which this 
enzyme generally has towards amino acid substitutions at many positions. 

Second applicants submit that it was well within the skill in the art at the time of 
filing to determine regions of SEQ ID NO: 4 which are most tolerant of modification 
based upon the disclosed sequences of eight lysine 2,3-aminomutases. Applicants 
support this position by submitting the declaration of Dr. Victoria Sutton, which shows 
the alignment of the disclosed sequences using standard techniques. Thus applicants 
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submit that contrary to the assertion that the application fails to provide a rational and 
predictable scheme for modifying any amino acid residue of SEQ ID NO: 4, applicants 
submit that this alignment shows exactly which residues appear to be the most and 
least tolerant of substitution, for example positions 48-52, 54-58, 87-95, 140-152, 215- 
217,267-270 and 373-382 have a low sequence identity indicating a tolerance for amino 
acid substitutions. Applicants submit that other residues are conserved and unlikely to 
tolerate even a conservative amino acid substitution (i.e. 124, 128, 129, 131 and 133). 
Finally applicants submit that these choices of amino acid substitution are not indefinite 
as they must be conservative substitutions to about 72% sequence identity to SEQ ID 
NO: 4 and applicants submit that applicants specification teaches what constitutes a 
conservative amino acid substitution. 

Applicants submit that accordingly, the skilled artisan understands how to make 
amino acid substitutions in the polypeptide of SEQ ID NO: 4 and which of these are 
likely to be successful or unsuccessful and thus the claims are enabled. 

Applicant's amendment of the claims and applicants complete traversal of the 
rejection is acknowledged and has been carefully considered, however, continues to be 
found nonpersuasive for the reasons previously made of record and repeated herein. 

Claims 40, 41 , 45-48, 59, 60, 61 , 63, 65 and 67-72 continue to be so broad as to 
encompass any method of producing L-p-lysine comprising the use of any lysine 2,3- 
amino mutase having an amino acid sequence having any conservative variant of SEQ 
ID NO: 4 up to 72% sequence identity to SEQ ID NO: 4 (See also above 112 second 
paragraph rejection). It continues that the scope of the claims is not commensurate with 
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the enablement provided by the disclosure with regard to the extremely large number of 
variants broadly encompassed by the claims. 

As pointed out by applicants in their traversal, the 31% sequence homology of 
SEQ ID NO: 4, with the lysine 2,3-aminomutase from Clostridia demonstrates the 
tolerance this enzyme has towards amino acid substitutions at many positions, 
however, this degree of variability conversely provides little guidance as to preferred 
single substitutions. Such a degree of variability might suggest that the determining 
factors relative to amino acid substitutions occurs at a higher level (i.e. at the level of 
multiple neighboring amino acids or secondary or tertiary structure). Applicants have 
provided little discussion and or guidance as to what determining variables exist for 
such amino acid substitutions and thus applicants have provided little to guidance as to 
the multitude of variants encompassed by applicants claims. Applicants presented 
analysis has determined a subgenus of residues that may be more tolerant to amino 
acid substitutions, however, applicants have not given any guidance as to the direction 
of such amino acid substitutions beyond that they are "conservative" (See previous and 
above 112 second paragraph rejection). Given the various definitions of conservative 
amino acid substitutions and the number of such conservative mutations that may exist, 
one of skill in the art would not understand how to make the vast majority of variants of 
SEQ ID NO: 4 that are encompassed by the claims. 

The claims continue to place minimal structural limits on the polypeptides used in 
the claimed methods. As was previously stated, the disclosure is limited to those 
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methods of producing L-p-lysine comprising the use of the lysine 2,3-aminomutase 
having an amino acid sequence of SEQ ID NO: 4, encompassed by the current claims. 

While recombinant and mutagenesis techniques are known, it is not routine in the 
art to screen for multiple substitutions or multiple modifications, as encompassed by the 
instant claims, and the positions within a protein's sequence where amino acid 
modifications can be made with a reasonable expectation of success in obtaining the 
desired activity/utility are limited in any protein and the result of such modifications is 
unpredictable. In addition, one skilled in the art would expect any tolerance to 
modification for a given protein to diminish with each further and additional modification, 
e.g. multiple substitutions. 

The specification does not support the broad scope of the claims which 
encompass all conservative modifications and fragments of SEQ ID NO: 4, because 
the specification does not establish: (A) regions of the protein structure which may be 
modified without effecting the desired activity; (B) the general tolerance of SEQ ID NO: 
4 to modification and extent of such tolerance; (C) a rational and predictable scheme for 
modifying any amino acid residue of SEQ ID NO: 4 with an expectation of obtaining the 
desired biological function; and (D) the specification provides insufficient guidance as to 
which of the essentially infinite possible choices is likely to be successful. Because of 
this lack of guidance, the extended experimentation that would be required to determine 
which substitutions would be acceptable to retain the desired activity claimed and the 
fact that the relationship between the sequence of a peptide and its tertiary structure 
(i.e. its activity) are not well understood and are not predictable, it would require undue 
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experimentation for one skilled in the art to arrive at the majority of those polypeptides 
of the claimed genus having desired activity. 

Thus, applicants have not provided sufficient guidance to enable one of ordinary 
skill in the art to make and use the claimed invention in a manner reasonably correlated 
with the scope of the claims broadly including those methods of use of conservative 
amino acid modifications of SEQ ID NO: 4, up to 72% sequence identity of SEQ ID NO: 
4. The scope of the claims must bear a reasonable correlation with the scope of 
enablement (In re Fisher, 166 USPQ 19 24 (CCPA 1970)). Without sufficient guidance, 
determination of those conservative variants having the desired biological 
characteristics is unpredictable and the experimentation left to those skilled in the art is 
unnecessarily, and improperly, extensive and undue. See In re Wands 858 F.2d 731 , 8 
USPQ2nd 1400 (Fed. Cir, 1988). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard G. Hutson whose telephone number is 571-272- 
0930. The examiner can normally be reached on M-F, 7:00-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ponnathapu Achutamurthy can be reached on 571-272-0928. The fax 
phone number for the organization where this application or proceeding is assigned is 
571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-9197 (toll-free). -d^^rhrT^ 

Richard G Hutson, Ph.D. 
Primary Examiner 
Art Unit 1652 
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